Objective. To learn the expression level of cell adhesion markers (E-cadherin and β-catenin) in oropharyngeal squamous cell carcinoma (OSCC) for establishing clinical and morphological connections and analyzing their prognostic meaning of relation with regional metastases.
Introduction
Statistical indicators of mortality show that the majority of the patients with local form malignant tumour die of metastases (Goldenberg et al., 2009; Aziz et al., 2010; Baez, 2008; Agra et al., 2008; Boscolo-Rizzo et al. 2007 ). These data have not almost changed for the last fifty years. It is clear that the most reliable adverse prognostic factors in patients with oropharyngeal squamous cell carcinoma (OSCC) are tumour size (tumour more than 2cm) and the presence of cervical lymphatic node metastasis (Barnes et al. 2005; Zhou et al., 2006; Green and Sobin, 2008; Da Mosto et al., 2009; Beasley et al. 2002) . The investigations led to the study of molecular mechanisms of metastatic process (Hanahan and Weinberg, 2000; Todd et al., 2002; Choi and Myers, 2008; Tse et al., 2010; Cregger et al., 2006) seem to be considerable promise for prognosis of OSCC.
The first stage of metastatic cascade including loose contact with neighboring cells arising in tumour knot has been analyzed in our research.
A transmembrane glycoprotein E-cadherin belongs to a family of epithelial cell adhesion molecules and is expressed at basal and lateral surfaces of the membrane of the epithelial cells (Diniz-Freitas et al., 2006; Ghosh et al., 2002; Marur and Forastiere, 2008; De Aguiar et al., 2008) . The cytoplasmic domain of Ecadherin is related to the actin cytoskeleton through interactions with α-, β-, γ-catenins (Zhang et al., 2006; Tanaka et al., 2003; Pyo et al., 2007) . The separation of malignant cells with loss of E-cadherin or catenindependent cell-to-cell homotypic adhesion leads to the increased risk of metastasis (Mohamed et al., 2007; Menezes et al., 2007; Perrone et al., 2006) . The present study aimed to evaluate the prognostic significance of loss of E-cadherin or β-catenin expression in patients with OSCC. Expression of E-cadherin and β-catenin, epithelial cell adhesion molecules were examined by using immunohistochemical method.
Materials and methods

Patients
The studied group consisted of 72 patients (69 males and 3 females) who were diagnosed with clinical stage III (T 3 N 0-2 M 0 ) OSCC at the Department of Oncological Otolaryngology, Dnepropetrovsk Regional Hospital, between January 2000 and December 2008. The age of the patients ranged from 39 to 67 years (median, 53.9 years). Of these, 42 cases of carcinoma of the tonsil, 27 ones of the pharyngeal walls, and 7 ones of the base of tongue. All cases of OSCC were presented with varying grades of histological differentiation (Barnes et al., 2005) : 26 cases of well differentiation carcinoma, 38 ones of moderately differentiation carcinoma and 8 ones of poorly differentiation carcinoma. All samples were divided into two groups: one group which cervical lymphatic node metastasis was not recognized clinicopathologically (n=34) and the second group which cervical lymphatic node was recognized (n=38). Table 1 shows the characteristics of the 72 patients included in the study. 
Immunohistochemistry
For immunohistochemical analysis, the formalin-fixed paraffin-embedded sections were dewaxed, hydrated and immersed in citrate buffer (pH 6.0) for 8 min in an autoclave (+121°C) for antigen retrieval. Then, after inactivation of endogenous peroxidase in 0.3% hydrogen peroxide, the sections were incubated with primary antibody in humid chambers for 30 min at room temperature. Primary antibodies were applied in the study: E-cadherin, (clon EP700Y, Lab Vision) dilution 1:100, β-catenin (clon E247, Lab Vision) dilution 1:125. The reactions were visualized by visualization system EnVision, Dako Cytomation (chromogen diaminobenzidine). Finally, the sections were counterstained with Mayer's hematoxylin and mounted.
Evaluation of E-cadherin and β-cate
The samples with selected tissue were examined by two independent pathologists who were blinded to the patients' clinical information. An immunohistochemical staining of the normal epithelium was seen as an internal positive control. According to the recommendations of Tanaka et al. (2003) , if immunoreaction of tumour cells was membranous and strong indirectly, similar to that in the internal controls, the staining was defined as normal, when immunoreaction was negative or weak, or nonuniform, the staining was regarded abnormal. Levels of immunoreaction were graded according to the number of stained molecules (more than or equal 75% and in less than 75%), that was estimated as expression preserved and reduced, respectively. Figure 1 and Figure 2 show the options for expression of E-cadherin and β-catenin in the internal positive control of the normal epithelium and OSCC. 
Statistical analysis
The compared groups were estimated with using of Fisher's exact test. A P less than 0.05% was considered to be statistically significant. Spearman's regression coefficient was used to examine the magnitude of selected association. All statistical analyses were performed with using SPSS 17.0 software (SPSS Inc., Chicago, IL).
Results
The findings of E-cadherin and β-catenin expression were allocated depending on clinical and morphological characteristics for multivariate analysis of the molecular mechanisms of loss of intercellular adhesion in OSCC (Table 2, Table 3 ).
The data in Table 2 and Table 3 don't show the difference of E-cadherin and β-catenin expression among patients of both sexes, (p=0.804 and p=0.127 respectively) but because of the small number of women in the study (n=3), these data cannot be significant and are informative only for understanding the general trend.
An important diagnostic and prognostic criterion is the degree of histological differentiation. We analyzed data of distribution of E-cadherin expression, depending on the degree of OSCC differentiation, and noticed a steady increase in the percentage of cases with loss intercellular adhesion and a decrease in the degree of OSCC differentiation. A statistically significant difference in these groups by Fisher's exact test wasn't found (p=0.162), but presence 87.5% of immunophenotype with loss of E-cadherin-dependent cell-tocell adhesion in poorly differentiation OSCC suggests a definite trend (Table 2) . 
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Analysis of differences in the expression of β-catenin in OSCC depending on the degree of differentiation showed that the relative amount of immunophenotype with loss of intercellular adhesion in poorly differentiation OSCC increased in 1.5 times compared to moderately differentiation OSCC and in 3.2 times, compared with well differentiation cases. There are statistically confirmed facts by a direct correlation between the decrease in the degree of OSCC differentiation and loss of β-catenin-dependent cell-to-cell adhesion (p=0.004, r=+0.34) ( Table 3) .
The expression of β-catenin in different primary site of OSCC keeps a tendency that the distribution of variants E-cadherin expression showed. Tonsils have the highest percentage of cases with preservation of β-catenin-dependent cell-to-cell adhesion and the lowest percentage of loss, compared with pharyngeal walls and base of tongue. However, we found statistically significant differences in the expression of various primary site for β-catenin (p=0.004, r=+0.34), unlike E-cadherin one (p=0.079)
There was statistically significant difference of distribution options for the expression of E-cadherin and β-catenin in groups T 3 N 0 M 0 and T 3 N 1-2 M 0 (p=0.0001, r=+0.471 and p=0.02, r=+0.373 respectively).
Discussion
The first step to acquiring invasive phenotype is dissociation malignant cells from the primary tumor site. Most researchers (Perrone et al., 2006; Diaz-Molina et al., 2011; Perez-Ordonez et al., 2006; Petersen, 2009; Keski-Santti et al., 2007 ) note that at the molecular level cell dissociation occurs on the basis of loss of intercellular homotypic adhesion. That is provided by calcium-dependent cadherin family in the tissues of epithelial origin. E-cadherin interacts with several intracellular proteins that are known as catenin, so there is control over the structure and function of cells: its polarity, differentiation, growth and death. Decreased expression of E-cadherin in many tumors accompanied by a sharp increase in a cellular atypia, rise their invasiveness, high metastatic potential and poor prognosis for patients (Ghosh et al., 2002; Marur and Forastiere, 2008; De Aguiar, 2008; Tanaka et al., 2003; Pyo et al., 2007; Mahomed et al., 2007; Menezes et al., 2007; Perrone et al., 2007; Diaz Molina et al., 2011; Perez-Ordones et al., 2006; Petersen, 2009; KeskiSantti et al., 2007) .
In our study, more than half of the observations OSCC 59,7% (n=43) were characterized by loss Ecadherin-dependent cell-to-cell adhesion, and 43,1% (n=31) of cases OSCC -loss β-catenin-dependent adhesion. These findings are confirmed by other researchers (Tanaka et al, 2003; Perrone et al., 2006; DiazMolina, 2011 ). Mutations cadherin and catrnin genes were described in various carcinomas and in particular found in tumors with high levels of cellular dissociation, for example, in diffuse type gastric adenocarcinoma or invasive lobular breast carcinoma. As a result Lim et al. (2004) reduced expression of E-cadherin is in tongue OSCC had a strong correlation with the detection of metastases in regional lymph nodes (p<0.003), but we have not received such a dependence.
In our study in the group without metastases relative incidence of E-cadherin conservation-dependent cell-to-cell adhesion proved to be 3.5 times as many as in the group with metastases to the same group T 3 N 1-2 M 0 . So the likelihood of metastasis to regional lymphatic nodes in OSCC is the direct proportion dependent on increasing in the incidence of loss of E-cadherin-dependent cell-to-cell adhesion.
The analysis of distribution β-catenin expression data in OSCC with different clinical course for the development of metastases in the lymphatic nodes of the neck revealed that the group with metastases, compared with the group without metastases, the relative incidence of preserving intercellular adhesion decreased in 1.9 times. There is the existence of a direct correlation between the loss of cell-cell adhesion and the emergence of regional metastases OSCC for β-catenin marker.
These findings have been confirmed by other researchers (Aziz et al., 2010; Baez, 2008; Boscolo-Rizzo et al., 2007; Zhou et al., 2006; Foschini et al., 2008; Kudo et al., 2004) . Foschini et al. (2008) noted the reduced expression of E-cadherin in 24 of 38 cases (63%) who had regional metastases as opposed to the group without metastases -5 out of 20 (25%), which showed a statistically significant difference between groups (p <0,01). Tanaka N. et al. found a significant degree of reduction in the levels of expression of Ecadherin, α-and β-catenin in the group with metastases (n=64) compared with patients without metastases (n=95), that show the significant level of p = 0.007, p = 0.001 and p = 0.001, respectively. However, no correlation between the expression of these markers and characteristics of metastasis of oral cavity carcinoma -the number of affected lymphatic nodes or the presence of extracapsular spread has been found. Kudo et al. (2004) also noted that the decrease in membrane expression of β-catenin was often found in the most invasive and metastatic sites of oral cavity carcinoma.
According to the literature, an interesting object of study is also the intranuclear expression of β-catenin, which is involved in the mechanisms of signal transduction and gene expression (Stenner et al., 2011; Lee et al., 2010) . Stenner et al. (2011) found that intranuclear expression of β-catenin was significantly higher in metastatic cells compared with the primary HPV-positive tonsil carcinoma (p=0.016), but the latter still nuclear β-catenin expression was always present (p=0.03), in addition, they noted significantly lower levels of membrane expression of E-cadherin at sites of metastasis in contrast to the primary site of HPV-negative tonsil carcinoma (p<0.001). Lee et al. (2010) , who studied phosphorylation of β-catenin in the two cellullar lines of the oral cavity carcinoma (with reduction and increased expression of EGFR) and its correlation with E-cadherin and cyclin D1 expression, show that a significant increase in activation of EGFR-dependent signaling pathway in Regions of the mouth occurs with the help of increasing the number of phosphorylated nuclear β-catenin, which appears from the loss of its association with E-cadherin and intermediaries such aberrant accumulation of β-catenin in the nucleus becomes cyclin D1.
The analysis of intranuclear expression β-catenin in relation to morphological features of OSCC was not conducted separately in our study and so it may be a promising direction for future research. Choi, S. and Myers, J. (2008 
